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l. Summary and Ohjectives

' lhe 
Bonnc\ i l le Powcr Adnt ini \ l r r t ion ( l lPA) is pl tnning co'nprchcnsi!c prohing tcsrs ot WECC

\y\ lcm dynanl ics !ndcr \unl tncrcondit i ( rns- Ihistc\ l  wi l lbcpc i  ncd inco(ndinat ion \r i lh
WECC' tcchricr l  8R)ups such i |s lhc DMWC nd M&VWC. nd i \  \chcdulcd l i ) r  Alrgu\r  12.
l (X)8 with r l tcrnntc davs ol  August l . l .  19 uni l  : {)  lhut nray hc usecl in the crcnt that lhc tcst datc
r)ru\l hc ch ngcd of F)rtion\ ol thc lc\l ntust hc rcpcared- l):ltc\ nr y r* rcli\cd hy Sysrcnl
Opcfat ions to nteet \y\ tc requifentcnt\

Thc te\ l  $ i l l  includc rhe l i ) l lo$ine sl lgcd cvcnl\ :

.  Encrgirat ion ol  rhe Chicf  Joseph dynxnic bfakc

. ln\cnion ol  br ic l  intcrnNdiatc lc ' \c l1l :5 MW wuvt ' r  by nlrclulul ion ol  lhc RKi l ic I IVDC
lntc ic

.  IDscr l ion oI\u\ lained pscudo tunLl{rn) noisf  hy Dx'( [r lLr l ion ol  thc Pitc i l ic HVD(' Inlcr l ic

' l  
he m in ohjcct ives ol  lhe\c lc: l \  include lhc l i r l lo$, ing:

A. Obtain sei l \onl l  henchnr fks l i ) f  ( lvDaDic pc i )rnrunc0 ol  thcWE((l \y\rcrn

B. l )erck)p conrpnral i !e dara |o evr luir te ln( l  rc l ine thc rcir l isnr ol  WF:CC r lxxlcl ing k)() l \

C. Rcl lnc lnd \  l idate nrcthods th t  ident i ly lx) \r 'er \y\ tc|n dyDrnric\  with nr inimal ()r  no use
oi prnhing signl l \

D. Tcst pcr lbrrnancc r) l  lhc rcplaccnrcnt p()hioU signalg0rcrutrn (PSG)

E. Evir luate ef lccl ivcncss ol  k)w lc\cl  pr()hing l (n loird ic lcnl i l lc l lk)n

Closc exaninalion ol-\y\lcn bcha\ i(n will br' nritde belbrc and thf(rughoul lh(' tcsl to contirnl
thar syslcnr condit ions Lrfe sui table l i r . lc\ t ing. nd lhl l  lhc (csl  is ProcccdinS i ts cxpcclcd.
WEC('  nrcnlhcrs having a PDC SlrcanlRcrdcf nrc invi lcd l t )  prr l ic ipalc in lhi \ .  nnd t()  t r \c

ilsso,ciulcd \pcclri|l nal).'\r\ \oli$ arc lo obscrr c licquencv dorDain sign.rturc\ lin lhcrr \cr\ icc

rci l \ .  Al ternatc (x) l \c ls l (n lhi \  iDcludc Rcai Tir l lc Dr-u tnic Moni l()r  Sy\tenl  (RTDMS) i ind thc

DoE ModcMctcr.  F-xlende(l  drta rcccss al  lhc (  i t l i l i t r ia lso nnd i l l  lhc Pitc i l ic Norlhwcst

Nal ionat Lrborr lory perlni ls i l lmo\t  lotLr l  hi | tkLrP thcrc lo BPA lbr lc\ l  nx)nrtorrni l '



WAN4S data l io|n thi\ tcsl wil l  bc recordcd autontrl ical ly. I lo\acver. i t  i \  ncccssary thar lhc
opcrrlors of thc nrelrurcl l)crt laci l i l ies lss!rc thl l  lhc rccording \ystenl\ i t fc rcitdy lbr lhi\ .  anLl
lhLrt thc owneh of lhc dat bc awarr thir l  copic\ (t  lhc rccord\ wil l  be rcque\lcd tbf antltsis.
Such acti !  i tres wil l  bc co(ndinltcd thrcu!h thc WE('( '  Disturhincc lr4onitof ints Wofk ( irouf)
(DMWG) .

Prcvious v€rsion\ of lhcsc tc\ts arc dcscrihcd in WECC d()cunrcnr\ \uch I l.2l and reports li)r
tests perl i)rnrcd l ior Scptcnrbcr:(X)5 throLrgh Augu\t 2(X)6l l l .  Dist inBri\hin8 leaturcs ol the
tc\ts in 2005 and 2{X)6 hud ir st()ng locu\ on Ohicctivc C. plu\ l l r lal ly i | lprovcd inslrunEntntron
lnd soliware lof achicvinS this ohiectivc. ' lhir 

lc\ l  wil l  i lgain hlvc l  {t f t)ng lbcus on Objcctivc
C. lhist imcitwil l  iDcludcirnintc nedia(c lcvcl pr1)bing signul that adtlrcsses t iequcncrcs rn
thc ranSe l icqucncics l t)n) 0.2 Hr lo 1.0 Hr as i l lu\tr ir tcd bv Figure 10. Ncw cxpericncc wil l
rho h( grincd wilh rcdueed k)w le\el pfobinS i lrrpl i ludc\ in thc rrngc {t 110 to 120 MW.

2. Operaring Conditions Required l-or'fests

Operating Conditions for 'l'0st Series
' Power sy\te opcftr l i(  nornral, with no inrpcdinrenls () \ i t l t  lc\t irrg
. Pacitc HVD( lntcric (PDCIl in bipolaf opeflr ion wirh Norlh to Soulh l low
. PDCI powcr lran\lcr ahorc ttfi) I\4W and lc\r rhxn 2950 MW
. Lungdon Cranhrrr(r l  5(Xl kV l in{ in \crvicc.

3.I'est Prccautions and Terminalion Procedure

ll  ir l  uny t inle thc Test Ob\cfvcr\. \cculi ty co(n irrul ln\ of slslcnl ot^_ratus i lcnti fy condit i()ni
undcr which the tc\ l \  \h()ulcl not c()ntinue thco lhc l  c\ l  Dircc() wil l  \u\ l)cnd lhc tcsl \cqlrcnce
unli l  thosc condil ions rtru no lonScr prcscnl.

Rclson\ lbr r 'usl^*nding. ox)difyins. or lcn inal ir!r thc rc\t \cqrcncc inclu(lc bul are nol l iDri lcd
lo the lbl lo\\ in8:

. Svslcnl emerl lcnc! cxisrs wirhin t l lc Wh('C'

. lDterconDccli(nrs opcri lr irrB ()ursidc oorn) l  l i lnits

. Undarnpcd or unlcccplablc lclcls ol \yslcrrr osci l l i t t ions

. I)rci l i ly opcrl lo decrns lhi l l  luci l i ty i \  Lrnsir lc l i) f  lcsl, or lhal lhe lcst p()cc\lure i \
Inlc ennS wilh prl)pcr opcral ion ol thrt l i lci l i ly

. -l'erl prccedurc i\ conl lieting $ ilh a peali in opcra(rf \r orkloild



.1. Sequence of I'cst llvents

The lirt bclow r,hows slL-cilic tcst ('vent\ to bc pcrli)rnrcd. Iilrcs li)r the\c resr evcnt\.rrc in
Prci l i(  Drylrght { Advxnc' jr i  r  ' l lnrc 

r PD l r.

The l imc and the durati()t l  ol \pcci l- ic tc\t clcnts cun hc udilsled. during thc tcst i l : ,cl l ,  lo
nrinimiTr inlerlercnce wilh snxx)th operal ion ol thc powcr'\yrlcDr. A de\cripl ion ol cach
playback t l le is given on prgc l l .

'fest Series A: Calibration Checks on PD(ll Probing Signals

Step A0 J9001 ( 'el ik) insrrunrcnl r ion chcck u\in8 +/- loMW wuvetinrn. Check prcper
luncti{nr of PSC usin! Ccli io/Sylnrar DC rrctcing.

StcpAl l9: l0l Calibrir l ion chccl on MSlr2(y6l17lbri5 MW noisc probing k) dcternrinc
IIVD('polc fc\fx)nsc. Noi\c handwidth $ i l l  be:0 Hz. Adiusl scali0g ol
Probing Srgnal Gencrlkn (PSC) i l  nccdcd.

Stcp42 l9: l5l Apply MS F-10/6/ |  7 l in t5 MW noisc pfohing k) dctcr0rinc H VDC pole
responsc. Expccted dufirt i()n is 5 nl ir! lc\ or lcss.

Stcp A3 [9i]01 ( al ibrl t ion chcck on MSF l/6/ l(X) lbf r lO N4W nr)ir 'c probing ol Inter-urcu
tn( es. Adiusl PS(iscalingi l  ncedcd.

Stcp A.l [9:251 Apply M S F l/6/ lU) l i)r r l( ]  MW noisc pr)binq ol inter-arc tnodcs.
Expccrcd duri lr i(  i \  lO n)inutcs, hur dir i()nul l i rrrc nlay be necded l i)r
coordinatir)n ol rcal t i0rc ()hrcr\al ion\ al rcnl() lc I(Koli()n\.

Slep A5 I9:4Ol Apply PhlS\42 lbr\ inglc-rx)dcprohirt!al25MW. Wrv(' l i )nr $i l l  bt three
cvclcs of i |  \ inc $ o1c i | l  0.25 lL.

Srep A6 l9:4:l  Apply PhlSM.l lbr\ i ' )elc nxxlcprohiDs!l:5Mw Wuvcli)rnr wil l  bc rhre€
cyclc\ ol r sinc $avc it l  O.7O H/.

Srep A7 l9:,141 Apply PhlSM5 tl25 MW inrc rcdi i l lc l( ' \cl  \hon-tcnr probin8 wavc.

Test Series B: Nois€ Prohing

SrcpBI l l{): l0l Mcusurnlcnr ol ir0lhicnt noi\c condil ion\

S lepR l  l lO : l 0 l  App lya i l 0 \4wMSl - - l / 6 / l (X ) l i ) r l l dun r l rono l  l l pc r i d l \ (2 { ) tn inu l . \ ) .

'l'est serics C: Cross ValidNtion of Probing Meahods

S lcpC i  l t - 1 : l 0 l  I nse r ion  B lo l  t he ( ' h i c l  l o \ cph  Dynanr i c  l l r akc

StcpC: I l3: l5l lnsefl ion l l2ol lhc(hicl Joscph Dynl[ l ic Brakc. I ive nriDuter afier inscrt ion
B I

S IepC3  l : 201  App lya t20MW MSF- l / 6 / l (X ) l o f  L rdu r r l i ono l  l 5pe f i ods (25 ln in ! r cs ) .
Addil i()nal t inrc n)ry be necdcd i l  p()wcrl low shil i t  or discrelc control i lct ions
rfc notod durinl l  lhc lcrl  intcrvl l .

Stcp ( ' .r l l l :-171 Apply l 'bl.SM5 rl25 MW inlcrlncdil te lcvcl \hort- ler|n prot!rng wavc

StcpC5 I l-1:.191 Apply PbtSM5 !125 MW intcrntcdi.r lc lc!cl \hort-tcrnr p()brng wirve-



Test Serles Dr Noise Pmbing

StcpDl I14:l0l M€asuremenr ol anlbient noise condilions

S tepD2  l4 : l l lApp lya l l 0MWMSF- l /6 , / lU ) lb radu ra t i ono f2 lpe r iods (35minu le \ ) .

StcpD3 l l4:471 Apply PblSMs al25 MW intcnnediate lcvel shoil-rerm prohing wave.

Slcp D4 [4:491 Apply PbfSM-s il25 MW intcrmcdiare level shon-lemr probing wave.

Test Serles llt Nolse Probing

Step E I I l5: I0l Measurcmeot of ambicnl noisc c()nditions

Slcp E2 l l5: l l l  Applt a 120 MW MSIi l /( ' /  lU)R for a durution of 2l p€riods | 35 minutes).

Step El l l5:471 Apply PblSMs al25 MW intcrmediate level shon-rerm pmbing wavc.

Step E4 ll5:491 Apply PbfSMs rl25 MW intcrmcdiatc lcvel shon-lern probing wave.

Test Serles l'r Nois,e Pmbinq

Step Fl l l6rl0l N4easurcmenl ofamhient noisc condit ions

Srep12 l l6rl l l  Applyarl5 MW MSF- l /6/ lm tur. duration of 2l periods (35 minutes).

StepF3 l l6147l Apply PblSMs al25 MW internredilre level shofl-term probing wave.

Slep F4 I l6:491 Apply PbAM5 t 125 MW inrcrmcdiatc lcvcl shortlcrm pJohing wavc.

Tesl Series G: Brake Applicetion

Step Cl l l7: l0l Inscnion Bl ofthc Chief Joscph Dynamic Brake.

StepC2 l l7: l5l Insefl ion 82ol lhe Chicl Joseph Dynamic Brake. l lve minute\ ul ier Insenron
C I

SrepG:l l l7r20l Apply n l20 MW MSF- l /6/ l(XJ l i)r a dururion of l5 pcriqls ( 25 nrinuler).

SlepG4 l l7:471 Apply PbtSM5 al25MWintc nediale levcl shon-tcrm probing wavc.

SlepC5 l l7:491 Apply PbtSM5 rl25 MW intcrrncdiatc level shon-term prohinS wavc.



5. 'Iest 
Coordinator and Responriibilities

Test coordination wrl l  he ar lol lo*s:

L Jim Burns ui l l  schedule thc tc\t\  thR)ugh the BPA ootrgc dispalcher.

2- Ji Buns(BPA rechnic.r l  \ l .r f l)wi, l  post p()po\cd tc\ ldaresonrhc BPA Weh p.rge.

J. The dry hcl inc cach lest. BPA wil l  scnd a nrcss gc on thc WEC( Net noli lyinS ol lhc rests.

:1. l f  lherc arc conccrns rbort rbnornrrl  systcrn condit ions, BPA di\pxlchcf sho kl bc contacted
irs cir y \ possiblc k) ci incel atesl. Ihctcstwil l  be rcsurncd the nexl h()ur Itcr the \yslcnl
relurns k) normill.

5. The pft)hing signal $ i l l  be iniecred hy an ot-*f l l ()r ol Celik) converter \t i t t ion. The opcrak)r
wil l  clcrr \ I ' i th the BPA dispatchcr bcl i)rc thc signal injcctirrn.

A li\tin8 ol contact pcr\on\ and tcst oh\or!er\ \r,ith phonc nunlbcrs ilnd c-nrail addrcsscs is
pn)vided on plge l.l. A phone bridgc will br vrilirblc on thc day of rhc tcst.

6. Measurement Requirements

WAMS dil l  l ionr thcse tcsls wil l  bc fecordcd i |utonratic l ly. Houcvcr. i t  is nccc\sary that thc
opcrabrs ol lhc nlcilsure lenl t'acililics assurc that lhc rccording systcnr: rc rcady li[ this. and
lh{t lhc owncrs ol the datr he aware lhill copic\ ol thc recofd\ will he requcsted li)r rnalysis.

Required mcasurements for Tesl Serics
. Continuou\ PIIC. PMtl and PPSM rccordin[l  i \  rcquircd at BPA l(]r i t l i (nr\ l in thc plr iod

0ttu) rhrough lttfi) PDT ol thc lc\t day.
. Continuous PDC, PM(l und PPSM rccofding i\  highly dcsirablc ir l  nl l  olhcr WECC

l(rcation\ lin lhc pcri(xj0800 throrgh Ill(X) PDT of thc tcst day wherc this dala is available.
. Conlinuous rccording with thc Ccli l( ,  PPSM is rcqui,ed. l t  i \  dcsired thnl lhc Ncording

|ntc hc 960 \ ls, but l ,{0 \ps i \  l tcccptrhlc. I)rh acqui\ i t ion i l ter\ Drusl be \cl
irppropri i t lcly. To l i l l i r  l l lc size. i l  i \  highly in)poflanl thrt thc poinl{)n-wavc c \ ignal\
(siSnals l6rhfoughJ9)not bc rccodcd- 11 i\dosirablerhat a\ep fatc rccodcr be instir l lcd
l in'this sorlct inre in lhc l ir t lrrr.

Required facill(les for rcal-lime analysis

A kcy obiecl ivc in thc propo\cd lc\t\  i \  lo Rcfinc aDd validatc methods lhir l  idcnli ly B)wcr
sy:\rcrn dynrnic\ s i th rnini|nal or no u\c ol pr()hing \ igni l ls. Kcy re l l inle re\ourcc\ l in thi\
arc PDC Strca|l)Rc der'. l(r led at key l(^-ltions. plu\ lh!'sF_ctrat analysi\ l(xt provided
as an .rdd-on lbr thc PDC StreanrRcadcr. ()rher )cunrcnts rcli'r () this (x)l s Dynunlic Signal
Analyzef (DSA). rnd that temlinok)gy is uscd hcro. Uluivdlent functionali l ic\ can al\o bc
obtained ft1nD ahcrnare roolser\ \uch u\ RTDMS and lhc DOE VlodcMctcr.

It  is essenli i l l  that DsA irnalvsis bc innncdi cly i lvai lahlc to thc Te\l Direcl()r lhrougholl lhc
test. Strra|rRcldcr\ with DSA arc es\cntial :r l  Di l tnlcr and hiShly desirablc at Cclik) dnd PNNL
Richland. l l  is ir lso \uggested that Ci| l i l i rnri  ISO i lod otheI organizati()ns lhat have PDC
SlrcumRei[ lcf\ or al lctnale rcolscls uic thcrn to obscrvc Lesl rctults in lhcir scrvicc arca\ '



7. Tcst Preparations

The Celi lo Probing Signal Gencfakn (PSC) wil l  be furnished with u suitable nlenu of pl0yback
liles. These playbock liles will bc vcrined on site lbr Mw scaling and other chdracterislrcs
bctrrc their urc in krng tcrnr probing. BPA & PNNL uill uork together on PSC matter..

8. lllustrralons of Applled Test Signals

The lirllnwing ligurcs are illu\tftltivc of(he \yslc|n re:\ponse l() sign ls that will be applied
durin8 thi$ tesl. Additonal inlbrrnation on thc tc\t signals and syrlem response is provided in lJl
rnd in variou:. othef drt] jumcnts cited thers.
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Table 1. Coordination and Contact Persons List
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Thc lblkrwing tablc t lcserihcs valioLrs types ol noi:c signal delinit ion\. \nrc ol which wil l  be
uscd in lhc tc\I.

Filc Nanrc Tcrl TytL B:rnd wi(l th ol Anrplitudc

vsF 10/6/ I 7 \4 ul l nr ' l i (ed 20 lL 6'" t i lrcr + /  5MW
MSF/l/t ' l l ( ,{) N{ul l nc l l l |cd I  H,, dh order I i l tcr
MSF/ t /6 / t {X)C' Mult i  sinc l l t tcd I  [ i r  d" (rdcf i i l t .^r ' +f lo Mw

(5 x 2 nrultinlicr)
\4SF/l/( ' / l {)0 E Vrl l is inc l i l ted I  I l l  6 " ' ( n d e r  l i l t c r + /  t 5  MW

15 x . l  n ru l t iD l i c r )
M S F / l / 6 / l r I ) D.Ij.(; Mt| lr i \ inc l i t tcd I H,/  6" ( ' rdcf l - i l lcr +/ 20 MW

l5 x 4 u)ult ipl icr)
MSF/r/6/r(X)RD.F.(; RcYcr\c in l inrc of

MSF/l /6/ l (X) rbo\ c
I  H7 b" ' , r . ( lcf  l i l lcr +^ 20 MW

{5 x { nrult ipi icr l
Pbfs\4l A .B S nc \ in! lc nl , \ lc I  c 'yclc 0.25 H7 r25 t\4W
PhISM ] S nc s iD[ lc  Drodc r ! t(tc {) 7 H,, D5 MW
PhtsM5 A.L.(; lntcnDc. l i r lc lc\c l 0 . 1 l ( , : . ( ,  l l l . r \ c c D l l 5  Mw

Relerrnccs

I | | Inlerin Lrpori on lhe \lod.{ \'alidal ion T$ts ol ,l unr ?. 2llllll - P, rl | : Osdllak,ry Dt na nrics. nn ncrnil
In \ ( \ r ' !nhn J I  Hru( !  \ \ 'S((  l ' ( r l , {nr i ( !  \ r l i r l ! rNn l r . l l1^rr l )v l - l - )1, l rhrNi , { lL l ,n ! rn i l ! . r l r rhtnr l
$ , r l  ( ; r , r f .  (  )e l0hcr  16. l (Xr)

lll I nle8ru t(d }| onitoi t llililics for t hr Wcslrm Po$ rr Sr_slem: W A V S A nalrsis i. 21n5. .l l Hrucr. w A
Vnl l l . l r l l .  K ! r  I l i ' r rn  I  $  l turn\  . rnd Hrr \  I  ! .  lnrL i . r  r . | lnr  ln  rh!  \ \ ' l  (  (  l ) r \ rurhrnr .  Yonr lonn!
Wor l  ( ;u ' t .  l )ceenrhu : (xrJ

1 I rsc of t he lvl:('( $ ^ lls in shBcd Srslcm l $ts for vslidsl io. ol St stem l'erformln$ s nd
Modelint: Str mro.! Rcp('.l for :hplember 20115-A trEtrsl 21116. j I Hr!.r. w A Milr.l{x(ll- lw l}rrn\. K l:
M x r t i n .  l k n ! | r .  r n r l l )  t  l i k l n ' ) q \ l l .  h r c r i n r  r . p o r r , , 1  r h . W l i ( (  l ) r \ r L r h r n . .  M t  r r ( n i n ! W o r l ( ; o u P . A p r i l
15. l t ) ( )? r , \ \ r r lxh lerr  t r t  / / l rp  bt r r .g , \4\ rU\ \ 'AMS l tu l |n l r rD/r  lor lu( l ( ( lx ' ( lnn l ( r l l rn lh!PoeerStJt tem
slrbilih lnd ( ot|trcl \ l,,lonrf ,n The Elccl.ic Po$cr EnAintfrin8 Hrndbook. !(lir!!r L l.. 1.. (irs\11\ cd .
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cc.'
J V. Vanzandt T/DITT2
J. Haner TC/HANGR
L. AndeNon - TESN-AMP2
M. O'Rourke (SPC District Engineer) - TFSS-SICKLER
R. Allen (SPC Craftsman) - TFSS-CHIEF JOSEPH
J. Bafion TFRS/CELILO
M. Qvereem - TFRS/CELILO
G. Stults TNT/AMPN I
D. Watkins - TO/DITT2
J. Bernhardsen - TO/DITT2 - NWSC
R. Schwarz TO/DITT2 - NWSC
R. Ellison - TOD/DITT I
B. McManus TOT/DITT2
J. Bums - TOT/DITT I
J. Cronquist TOT/ DITT2
J. Muryhy - TOT/DIfi2
P. Olds - TOT/DITT2
T. Snodgrass TOV/MEAD
B.Silverstein TP/DITT2
J, Cook - TPM/MODD
w. Mittelstadt - TPM/MODD
D. Kosterev TPP/DITT2
M. Rodrigues - TPP/DITT2
Dittmer Outage Dispatcher - TOD/DITT I
Dittmer System Dispatcher - TOD/DITTI (2 copies)
Ofticial File - TPM (ED-21- l5)
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